Meccus longipennis (Usinger), along with the other five species of the genus Meccus, is considered responsible for 74% of vector transmissions of Trypanosoma cruzi and Chagas disease to humans in Mexico (Ibarra-Cerdeña et al. 2009 ). Those six groups have been the focus of a discussion by scientists about their proper taxonomic rank (species vs subspecies), as well as their inclusion in the Triatoma or in the Meccus genus. Detailed related explanation can be found in Martínez-Ibarra et al. (2015) .
Different studies (Martínez-Martínez et al. 2010 , Martínez-Ibarra et al. 2013 , devoted to the analysis of morphometrics of antennal phenotypes, ITS-2 markers, five polymorphic microsatellite loci, and different biological traits of populations of M. p. longipennis from different areas of Mexico have shown a variable level in the relationships among close populations of M. p. longipennis. Those different populations of M. p. longipennis have tolerated landscape modifications and human development and are not limited to rural populations. As a consequence, urbanization may provide mechanisms for continuous vectorassisted dispersal, leading to overlap among populations (Ramsey et al. 2015) .
Our study, comparing the biological characteristics of three geographically close but isolated populations of M. p. longipennis, initially collected from areas with noticeable differences of prevalence of infection by T. cruzi and their crosses, was conducted as a first step in the assessment of the epidemiological importance of these distinct groups. At least 30 founders of those studied colonies were initially collected from those previously studied areas where important differences in some biological traits and in molecular characteristics have been noticed (Martínez-Martínez et al. 2010 , Martínez-Ibarra et al. 2013 ). These localities were Sayula (103°34′ W, 19°52′ N), in the state of Jalisco, La Palma (101°44′ W, 20°12′ N), in the neighboring state of Michoacan, and Penjamo (101°42′ W, 20°25′ N), also in the neighboring state of Guanajuato. When initially collected, founders of each colony were identified following keys as described by Lent and Wygodzinsky (1979) and the revalidation of Meccus was also taken into account (Bargues et al. 2014) . Colonies were maintained at 27 ± 1° C and 75% ± 5% RH with a 12:12 light:dark regimen, which were similar to the laboratory conditions used in previously published studies that investigated the biology of this subspecies (referred to as M. longipennis) (Martínez-Ibarra et al. 2013 ). Specimens were fed on immobilized and anaesthetized New Zealand rabbits (using 0.25 ml/kg of ketamine injected intramuscularly) for a 1-h period on a fortnightly basis.
To conduct the reciprocal experimental crosses among all the studied populations of M. p. longipennis, ten pairs of each cross (and their reciprocal) were placed in plastic jars (5 cm diameter × 10 cm height) as follows: Penjamo and La Palma; Penjamo and Sayula; La Palma and Sayula. The three parental lineages involved in the study were also used as controls. All the obtained 1 st instar nymphs from each of the five crosses of each set were placed in plastic jars (ten per jar) and were reared on rabbit blood. Specimens were maintained as previously described. To record fecundity, all crosses were checked daily for spermatophore elimination and copulation events. To assess egg fertility, eggs from each cross were collected for 30 days and incubated under previously described laboratory conditions. Eggs from couples in each cohort were grouped by the date of oviposition for one week to initiate a cohort of 200 eggs each.
A non-parametric Kruskal-Wallis test was used to compare the developmental cycle periods and the number of blood meals to molt in the cohorts. Moreover, the Holm-Sidak method was used to compare the number of eggs laid per female. The chi-square test was used to compare frequencies. Sigma Stat 3.1 software (Version 3.1 for Windows, Systat Software Inc., San Jose, CA) was used for statistical analysis. The results were considered to be significantly different when P<0.05.
The egg eclosion rate was variable, with over 60% in all the studied cohorts and even higher than 80% (81.5 and 83%) in both La Palma x Sayula F1 cohorts, respectively. No significant differences (X 2 =0.08, d.f.=2, p > 0.90) were observed when Penjamo x La Palma F1 cohort egg eclosion rate and that of its reciprocal cross were compared. Additionally, no significant differences (X 2 =0.07, d.f.=2, P>0.88) were observed when those two F1 cohorts of interpopulational (IP) crosses were compared to their parents (X 2 =0.13, d.f.=2, P>0.7) or when the parental cohorts of Penjamo and La Palma were compared to each other. On the other hand, both Penjamo x Sayula F1 cohorts from reciprocal crosses had significantly (X 2 =41.10, d.f=2, P<0.001) higher egg eclosion rates than the Penjamo parental line but did not have significantly different (X 2 =0.11, d.f.=2, P>0.09) egg eclosion rates than the Sayula parental line. Significantly (X 2 =38.41, d.f.=2, P<0.001) higher egg eclosion rates were also detected when both La Palma x Sayula F1 cohorts were compared to the La Palma parental line, but no significant (X 2 =0.19, d.f.=2, P>0.10) differences were observed when they were compared to the Sayula parental line (Table 1 ). The average incubation period was approximately 19 days for all cohorts (data not shown).
The median egg-to-adult development time was not significantly different (H=from 1.14 to 1.19, d.f.=2, P>0.05) among eight of the studied cohorts. The one exception was the La Palma parental line, which showed a significantly longer median egg-to-adult development time (H=from 4.97 to 6.11, d.f.=2, P<0.05) than the other eight studied cohorts (parental and F1 of IP crosses) ( Table 1 ).
The median number of blood meals necessary to molt to the next instar did not differ significantly (H=from 1.14 to 1.22, d.f.=2, P>0.05) among most of the studied cohorts, except for those in the Sayula parental line and both Sayula F1 cohorts of IP crosses (Penjamo x Sayula and La Palma x Sayula). The Sayula lineage required a significantly lower median total number of meals (H=5.99, 4.25, d.f.=2, P<0.05) to molt through each nymphal instar until the adult stage compared to the Penjamo parental cohort (Table 1) .
Accumulative mortality was not significantly (X (Table 1) . Non-significant differences (X 2 =from 0.1 to 1.38, d.f.=2, P>0.05) were found among the percentages of produced females at the end of the life cycles from all cohorts ( Table 1) .
The mean number of eggs laid per female was similar (t=0.317; d.f.=2, P>0.05) for each cohort of each IP cross and its reciprocal cross. Moreover, the La Palma x Sayula and La Palma x Penjamo descendants of IP crosses produced a significantly (t=4.68, 6.19, d.f.=2, P=0.003, 0.002) higher mean number of eggs compared to the La Palma parental cohort. In contrast, the differences between the La Palma x Sayula F1 cohorts of IP crosses and the Sayula parental line were not significant (t=0.428, d.f.=2, P>0.05), and the same was true for those of the Penjamo x La Palma F1 cohort of IP crosses compared to the Penjamo parental line (t=1.19, d.f.=2, P>0.05). Lastly, when the Penjamo x Sayula F1 cohorts of IP crosses were compared to both parental cohorts, non-significant differences (t=0.224, 0.254, d.f.=2, P=0.940, 0.915) were detected ( Table 1) .
The recorded egg eclosion rates of Penjamo x Sayula and La Palma x Sayula F1 cohorts of IP crosses were comparable to that of M. p. longipennis identified in a previous study (Martínez-Ibarra et al. 2013) . Moreover, the average incubation period was approximately 19 days, which reflected the favorable maintenance conditions for the development of these populations and their descendants of IP crosses. In the descendant F1 cohorts of Sayula IP crosses (Penjamo x Sayula and La Palma x Sayula), egg eclosion rates were higher than those recorded for Penjamo and La Palma parental cohorts, which indicates an increase in fitness of descendants of IP crosses. A similar phenomenon was recorded when crosses of M. p. pallidipennis (Stål) x M. p. longipennis were carried out (Martínez-Ibarra et al. 2015) .
The median egg-to-adult development time for most of the studied cohorts was between five-and-a-half and six months, similar to those for the related subspecies M. p. picturatus (Usinger) and M. p. pallidipennis (Martínez-Ibarra et al. 2015) Table 1. Percentage of egg eclosion, time of development (mean ± SD) from egg to adult, blood meals to molt (mean ± SD), percentage of accumulative mortality, percentage of obtained females, and number of laid eggs (mean ± SD) of three populations of Meccus phyllosomus longipennis, and their crosses fed every 15 days on rabbits under laboratory conditions. In contrast, the development time was longer than six-and-ahalf months for the La Palma parental cohort. Interestingly, in both sets of IP crosses in which this last population was involved (Penjamo x La Palma and La Palma x Sayula), shorter median eggto-adult development times were recorded compared to those for the La Palma parental cohort, showing a higher fitness of these descendants of IP crosses. This could represent an advantage for La Palma descendants because the faster the nymphal specimens turn into adults, the shorter the period required to increase its population size.
Specimens of Penjamo x Sayula and La Palma x Sayula F1 of those cohort descendants of IP crosses required a lower number of blood meals to molt than the Penjamo and La Palma parental lines, which suggests higher fitness for the descendants of IP crosses. This would be an advantage for a descendant of an IP cross because a triatomine may be at risk each time it leaves shelter to find a host (Costa et al. 2009 ).
The accumulative mortality of the La Palma x Sayula F1 cohort was lower than that of the La Palma parental cohort but similar to that of the Sayula parental cohort. This parameter also suggests the increased fitness of descendants of IP crosses. As previously reported for M. p. longipennis (Martínez-Ibarra et al. 2015) , death in the youngest nymphs seemed to be caused by inability to feed, as dead triatomines were generally found without substantial intestinal content. On the other hand, the death of older nymphs appeared to occur during molting.
The percentage of obtained females at the end of the life cycle was similar among all cohorts. Laid eggs per female were higher in both F1 cohorts of IP crosses where the La Palma parental line was involved (Penjamo x La Palma and La Palma x Sayula), laying nearly twice the number of eggs laid by the La Palma parental cohort. This is another example of increased fitness of descendants of IP crosses, the importance of which is because more females laying many eggs increases the possibility of having a larger population of triatomines, which might result in a highly successful population.
Not a single instance of reduced fitness of descendants of IP crosses was recorded among the studied populations, revealing a lack of a postzygotic barrier that maintains the reproductive isolation of parental genotypes.
Our results indicate that for the experimental conditions used, in five of the six studied parameters (with the exception of the percentage of obtained females), the fitness variables of the different cohorts of IP crosses were higher than those of one of its parental cohorts and similar to those of the other parental cohort. The results also indicate an apparent "dominance" of the parental line with higher fitness over the parent with lower fitness, which could lead to an increase in fitness of descendants of IP crosses if some of the studied populations of M. p. longipennis overlap.
In summary, descendants of the IP crosses of studied populations of M. p. longipennis have outstanding biological characteristics leading to a better fitness than their parents, which suggests a higher capacity of surviving and then increasing the risk of transmission of T. cruzi to human and animal populations.
